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­ eYs y krw|YeYp.®¯©Jm=° mWsceDqtuWp%kldvkrwxoMp%krqts y e±²qt%dfe³eYs´ot¬Yq y z?soMdvkr©mceoMsoMklpw%klsWk¶µ|¦oMp%kl«eYdfeYsp±eYs
|{qts y klp%krqtsWsceYdfeYsp·uoM·o y oMuWpxoMp%krqts=§¸¹klspeY%«oMnlnre{w-¬YmWnlkreYw¦§ y efn[o¯uoMxoMdf¬Yp%%krw.oMp%krqts y e'º¬Y»{kreYw%mW
n[ot©JmceYnlnre]w¦°¢oMuWuWmWkre]n[oeYuW¬{wxeYspxoMp%krqts y efn[o¹²qt%dfe¼½¾|Yk,§¸uoM%p%kl y efn[o¡|{qtsWsoMkrwwxoMsc|{e y ° mWscef¿qt%dfe
qtuWp%kld'oMnre¯oMuWuWqJ|xac¬{e§qts|{qtscwk y bYefn,°ÀeYscweYd!Wnre y e{w-uoMxoMdf¬Yp%%krwxoMp%krqtscw y e'º0¬Y»{kreY y evdfÁYdfe y eY¬
©JmWkoMuWuWq?|aceYsJp|{eYp%peQ²qt%dfe³oMmÂweYscw y e{wdfqtkls y e{w¹|¦oM%¬{w¦¼s6|acqtkrw%klp|{eYnlnre±uqtmW]n[ot©JmceYnlnre±nre
uqtnlzJqtsce y e|{qtsJp%Ãtnre7e{w%pÄnreuWnlmcw¬YmWnlkreY ­ dvklsWkldvkrwxoMp%krqts y en[o-«toM%k[oMp%krqts¯pqtpxoMnre®_¼Ws²qtmW%sWklppqtmcw
nre{w y ¬YpxoMklnrw y e|{eYp%pe¿qt%d-mWn[oMp%krqts=§Zp%b{w«qtkrw%klsce y e|{eYnlnre y escqwÅp%xo¦«toMmZ}klsWklp%k[oMmZ}'d'oMkrweYuqw.oMspw%mW
mWs³dfqtklscw7xoMs y scqtd!We y ev©Jmo y xoMp%mWe{w#smWdf¬Y%kr©Jmce{w-©JmWk3wqtsJp7uqtmW7n[ouWnlmWuoM%p#¬¦oMnlkrwx¬{e{w-oMm³gÆ
qt y e¼?s'uWqtuqwemWs'|¦otwUÇ,pe{w%p y °ÀqtuWp%kldvkrw.oMp%krqts y e0¿qt%dfekrww%m y m'|¦oMnr|YmWn y e{w3«oM%k[oMp%krqtscw¦¼JeYpÅeYwxoMp%»
y ° È¾qtuWp%kldvkrwxoMp%krqts¡uWazZw%kr©mce_ÉscqtmcwueY%dfeYp¸!,oMklWnre#|{qtÊWp y e7dfeYp%p%e#eYs¹¬Y«?k y eYsc|{e7n[o·|{qts«eY%eYsc|{e y m
|{qtmWuWn[oMe-eYsJp%e7n,°ÀqtuWp%kldvkrwxoMp%krqts¡ucweYm y qMÇ,uWazZw%kr©Jmce-eYpn,°¢oMmWpqMÇ¾o y oMuWpxoMp%krqts y e7n[ouoMxoMdf¬Yp%%krwxoMp%krqts=¼
ËÌcÍ¦YÎxÏÐHJÒÑ¬Yq y z?soMdvkr©mce§¬Ynr¬YdfeYspwµcsWkrw§qtuWp%kldvkrwxoMp%krqts y eQ¿qt%dfe{w¦§0uoMxoMdf¬Yp%%krwxoMp%krqts y e
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klp%a y krw|YeYpe
¿qt%d-mWn[oMp%krqtscw.®3p%aoMpo7waoMueqtuWp%kldvkl»oMp%krqtskls]oteYq y zJsoMdvkr|{w|{qtmWn y eYsce_µcpÄe¦oMp%nlzvkls]|{qts y klp%krqtsWklsW
zvo y oMuWp%krqts=§JoMpeYmWn[oMklsJpeY%«toMnrw¦§JqMp%aceuoMxoMdfeYpeY%kl»oMp%krqts¯w%mWuWuqt%p%klsW7p%ace0w%aoMueeYuWe{weYspxoMp%krqts=¼
FeYe§²qtd p%ace?scq
nre y eFqMoMs]oMuWuWq¦}?kld'oMpeqtuWp%kld'oMnw%aoMue§Jqtsce|{qtscw%k y eYwÅp%acewxeYpÄqM oMnlnº0¬Y»{kreY
uoMxoMdfeYpeY%kl»oMp%krqtscwvqMwxoMdfe y eYe{e'p%aoMpoMuWuWq¦}?kld'oMpep%acefw%aoMuefklsp%ace'weYscwe'qM0nre¦otwp!w©JmoMe{w¦¼
sce7eYnre{|Ypw0p%aceuoMxoMdfeYpeY%kl»oMp%krqtsQotwxwqJ|Yk[oMpe y klp%ap%aceFdfqw%p0eYmWn[oM|{qtsJp%qtn uqtnlz?qts ­ nre¦otw%p0pqtpxoMn
«oM%k[oMp%krqts®_¼De¡uWq¦«?k y eQoMnlnFp%ace y eYpxoMklnrw¯qM#p%ace¿qt%d-mWn[oMp%krqts=§p%aoMp'krw]«eY%z|YnrqwepqqtmWklsWklp%k[oMn
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aWkr|a oMe·e¦oMnlkl»¦e y z
¿qtmW%p%aZÇ¨qt y eYÄ¿qt%d-mWn[otw¦¼DeuWqtuqweFo7w%aoMue_Ç¨qtuWp%kldvkl»oMp%krqts¯pe{w%pUÇ¨|¦otweqt%klklsoMp%klsW!²qtd |¦oMnr|YmWnlmcwÅqM
«oM%k[oMp%krqtscw¦¼`0aWkrwÄw%mW%qtoMpeÈ¨uWaJz?wkr|¦oMnqtuWp%kldvkl»oMp%krqtsZÉoMnlnrq
wÄmcw¦§oMpdfq y eYxoMpe|{qw%p¦§pq y eYdfqtscwp%xoMpe
p%acev|{qts«eY%eYsc|{e]qMp%acefoMnlqt%klp%aWd|{qtmWuWnlklsW¹p%ace·ucweYm y qMÇ,uWazZw%kr|¦oMnqtuWp%kldvkl»oMp%krqtsklp%a³p%acevº0¬Y»{kreY
uoMxoMdfeYpeY%kl»oMp%krqts³o y oMuWp%krqts=¼
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eYp%pe¬Yp%m y e]w° klscwbYe y oMscw!nre|¦o y e y e]n,°ÀqtuWp%kldvkrwxoMp%krqts y ev¿qt%dfe]eYsot¬Yq y z?soMdvkr©Jmce¼s sce
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qtspdfqtsp%¬#n,° klsJp¬YÁYp y e7|{qtscwp%%mWkle#mWsµcnlp%e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!" Y§klscwuWkl¬ y e7n[o·df¬Yp%acq y e7d-mWnlp%kl%klnlnre-uoM
oMnrqtdf¬YxoMp%krqts y e{wf«qtnlmWdfe{w¦¼ S¡ÁYdfewk0|{e{w]oMmWpeYmWwvs=°ÀeYdvuWnrqtkreYsp]uotwvpqtmtUqtmWw'e_}?uWnlkr|YklpeYdfeYsJp'nre
peY%dfe y euoMxoMdf¬Yp%%krwxoMp%krqts=§?nre0µcnlp%eaWkr¬YxoM|xaWkr©mceoMmc©mceYnklnrwÄqtsJpoMqtmWp%ke{w%p3mWsce²qt%dfe y euoMxoMdf¬_Ç
p%%krwxoMp%krqtsfnlkrwxwe y e0n[o²qt%dfeuqtmWn[ot©JmceYnlnre0nre{w«toM%k[oMWnre{wÄwqtsp y e{wuoMxoMdfbYp%e{wÅ¬{qtdf¬Yp%%kr©Jmce{wÅotwwq?|Ykr¬{w
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K7oMscw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%!n,°ÀqtmWp%kln y °ÀqtuWp%kldvkrwxoMp%krqts·e{w%p=mWs·oMnlqt%klp%aWdfeÅ¬Y«qtnlmWp%krqtsWsoMkle§
uoMe_}ZeYdvuWnreÅ¬Ysc¬Yp%kr©mce§MklnZe{w%p kls y krwueYscwxoMWnre y °ÀqtuWpeYuqtmWmWsceÅeYuW¬{weYspxoMp%krqtsfe_}ZuWnlkr|Yklpe§MnlkrwweÄeYp y e
y kldfeYscw%krqts¡¬ y mWklpe y e7n[o¿qt%dfe§c|¦oMn,°Àqtu¬YxoMpeYmW y e#|YqtkrweYdfeYspFsce7ueYmWpw¦°¢oMuWuWnlkr©JmceY y kle{|YpeYdfeYsp
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w%mW0mWsce7oMuWuWq{}Zkld'oMp%krqts y m¯xo y kreYsp¦§cqtm¹oMnlqt%klp%aWdfe{w¬Y«qtnlmWp%krqtsWsoMkle{w.®_§ y ¬{|Yq<TrpscqtsWnlklsc¬¦oMkleYdfeYsp¦§
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eYp%pe7¬ y mc|Yp%krqts y en,°Àe{w%uot|{e y e7e{|xaceY|ace§uqtmWsceuotwÁYp%e7p%qtu¹u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e{w y °ÀqtuWp%kldvkrwxoMp%krqts'eYs
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y m±uqtklsJp y e!«?mce y en[o'uWqtxoMdvd'oMp%krqts=¼vgs³e #eYp¦§|{eY%pxoMklscw#|{q y e{w ­ eYs³ot¬Yq y z?soMdvkr©mce®p%kreYsWsceYsJp
|{qtdvuWpe y oMscw3n[o7eYuW¬{wxeYspxoMp%krqts y en[oF¿qt%dfe y m]uoM%p%krqtsWsceYdfeYspe_}Zp%xo y qw+klsp%xo y qw ­ aoMmWp+otw.® y m
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ueY%p%mW%oMp%krqtscwÄwqtsp,oMklWnre{w ­ eYsµcs y e0|{qtsJ«eYUÇ
eYsc|{e®_§n,° klspeY%«eYw%krqts e{w%p·wqtmW«eYsJp!«?k[oMWnre! d'oMkrw y oMscwnre|¦otw-klsJ«eYwe y efxoMs y e{w·ueY%p%mW%oMp%krqtscw¦§
eYnlnre7ueYmWpdfeYp%p%e#eYs y ¬_,oMmWpn[oeYuW¬{weYsJpxoMp%krqts¡u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~qtmWF|{e{wxoMkrwqtscw¦§qtsQov|xacqtkrw%k y e-|{qts y mWkle!n[o y eYmZ}ZkrbYdfe-¬YpxoMue#uoMqtuWp%kldvkrw.oMp%krqts y ° mWsQ|Y%klpbYe
uWmWeYdfeYsp¬{qtdf¬Yp%%kr©Jmce y e-¬YmWn[oM%krwxoMp%krqts y e!n[ovuoMxoMdf¬Yp%%krwxoMp%krqts=¼mK7oMscwF|{e!|¦otw§qts±©moMnlk¶µe|{eYp%pe
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e y ° È o y oMuWpxoMp%krqts y e#n[ovuoMxoMdf¬Yp%%krw.oMp%krqtsZÉ¸·n,°¢oMuWuWq{}Zkld'oMp%krqts³|{qtmWxoMspe y e7n[ov²qt%dfe!qtuWp%kldvkrw¬{e
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sªueYmWp¯oMnrqtwf«qtkl'nre¡|{qtmWuWn[oMe¡qtuWp%kldvkrw.oMp%krqtsªuWaJz?w%kr©Jmce_Ç¾o y oMuWpxoMp%krqts y e¹n[o³uoMxoMdf¬Yp%%krw.oMp%krqts
|{qtdvdfe¯mWsQUeYm y e¹iJpxot|eYnleY% l¤_£¨§ y qtsp·nre{wv¬YpxoMue{w¤]eYpfQ|{qt%e{w%uqts y eYspve{w%ue{|Yp%kl«eYdfeYsp]oMmZ}
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n,°¢o y oMuWpxoMp%krqts¡wpxoMp%kr©mce y ° mWsd'oMklnln[oMe-oMm|{qtmWw y e7n[o¬{wxqtnlmWp%krqtsklp¬YxoMp%kl«e y ° mWsce g¼ K¼À~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dfeYspwxoMp%krwU,oMkrwxoMsJp¦§ y e-scqtd-WeYmcwe{we_}Zu¬Y%kreYsc|{e{wsmWdf¬Y%kr©Jmce{w7qtspFdfqtsp%¬©mce y ° kldvuqt%pxoMsJpwoMklscw
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a'|¦ot|Yklp¬ y °ÀqtuWp%kldvkrwxoMp%krqtsQuqtmW«oMkreYspÁYp%e!oMp%peYklsJpweYs¡uWqJ|{¬ y oMsJp¦§oMmQ|{qtmWw y e-n[ov|{qts«eY%eYsc|{e§
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dvkrwxoMp%krqts y e7²qt%dfe7|{qt%e{w%u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Simulation d’une optimisation avec parametrisation autoadaptee :
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CONVERGENCE DU CRITERE PSEUDO-PHYSIQUE J=P**2/A
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ORDONNEES OPTIMISEES DES POINTS DE CONTROLE
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REPRESENTATIONS DE BEZIER DE DEGRE 4 (X0=Y0=0, X1=0, X4=1, Y4=0; X2, X3, Y1, Y2, Y3 LIBRES)
OPTIMUM GLOBAL DU PROBLEME CONTINU (CERCLE)
OPTIMISATION SANS ADAPTATION (X2=1/3, X3=2/3)
4 ITERATIONS DE COUPLAGE OPTIMISATION-ADAPTATION
SOLUTION OPTIMISEE SUR SUPPORT SYMETRIQUE (X2=1/2, X3=1)
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